A 7-week, 10-session individual training program was implemented with a youth elite football (soccer) player who had been underperforming because of poor aerobic fitness. The intervention focused on developing aerobic power and high lactate production and contributed to a 32.3% improvement in a football-specific performance test. The player was able to return to play and exceed expected performance levels during competitive match play.
Aerobic and anaerobic power are fitness traits of major relevance to association football (soccer) performance.
1,2 A player's competitive performance could suffer when either or both of these fitness qualities decline because of ineffective training. The principle of training individualization dictates that training benefits are more likely to be optimized when training programs reflect individual athletes' needs and capacities, 3 but this principle is often neglected in team-sport settings. In this study, we report on the case of an underperforming youth elite player whose aerobic power had clearly declined over several months. A 7-week individualized training program was prescribed and implemented in an attempt to improve his performance level.
Methods
A 16-year old striker from Athletic Club Bilbao's youth development academy was the subject of this report. His coach (Level III football coach, 12 years coaching experience, 11 of which at Athletic Club Bilbao) thought that for several months the player's performance during training and matches had dropped below expected levels (insufficient high-intensity activity and lack of goal scoring), and he often cramped during matches. Medical, nutritional, and psychological assessments ruled out illness and nutritional, psychological, and social-behavior disorders. Retrospective analysis of the player's growth and fitness-testing data indicated that power and speed had a positive evolution, but a clear involution was identified in markers of aerobic power obtained during a progressive 4 × 1000-m run at 10.0, 11.65, 12.85, and 13.85 km/h (Table 1) . Performance on the Yo-Yo Intermittent Recovery Test Level 1 (YIRTL1) 4, 5 was also well below expectations ( Figure 1 ). A 7-week individual training program targeting aerobic power and high lactate production was prescribed for the player (Table 2 ). Specific sessions were performed twice a week for the first 3 weeks and once a week thereafter during the initial 30 to 35 minutes of team training time. On completion of each individual session, the player joined his teammates for the remaining of the training time. Each session was directly supervised by the principal investigator. Total training and match time during the 7 weeks was approximately 52.5 hours. The intervention represented 9.5% of total training time. Fitness changes were assessed by means of the YIRTL1 before, after session 7, and on completion of the training program. Heart rate was monitored continuously throughout all sessions, and blood lactate was measured 1 and 3 minutes after each effort in sessions 8 to 10 and after the player performed the YIRTL1. The intervention took place approximately 2.5 years after the player's peak height velocity.
Results
As shown in Figure 1 , after the first 7 sessions of individual, specific aerobicpower training, the player's performance on the YIRTL1 increased from 1320 to 1520 m (15.2% gain). Performance on the YIRTL1 further improved to 1780 m (an additional 17.1% gain) after sessions 8 to 10, targeting high lactate production. Blood lactate 1 and 3 minutes after the 45-second efforts in sessions 8 to 10 ranged between 7.4 and 11.3 mM after the first repetition and between 13.1 and 16.2 mM after the third. Blood lactate levels 1 and 3 minutes after each YIRTL1 were 6.4 and 5.4, 6.4 and 6.2, and 7.3 and 6.9 mM, respectively. Anecdotally, by the end of the training program the player had stopped cramping during matches, had started scoring for his team again, and was selected for the youth Basque Country team, for whom he scored 4 goals in a 3-match tournament. Three weeks after completion of the program he was selected for the Spanish youth team.
Discussion
This pilot study suggests that individualized training in a youth elite team-sport setting might be an effective strategy to enhance individual players' performance. Seven 30-minute sessions of individualized aerobic-power training in an underperforming youth elite player contributed to a 15% improvement on a football-specific 2, 6 and most of the observed gains occurred during the initial weeks of implementation. 6 Three additional sessions aiming to produce high blood lactate values contributed to an additional 17% performance improvement. Fairly high muscle and blood lactate concentrations have recently been measured during football match play, indicating a high glycolytic rate for brief periods of time during games. 7 Moreover, youth elite players, and strikers in particular, are characterized by high absolute workloads during match play, and a high anaerobic capacity and ability to sprint have been considered critical for a player's performance. 8 The YIRTL1 has been described as an aerobic-anaerobic, soccer-specific field test, and as such it is recommended as a valid in-season tool to test football-specific endurance. 1, 4 This test was thus considered appropriate to evaluate the effects of a training program targeting the player's aerobic and glycolytic metabolism. The observed fitness gains could have facilitated a greater involvement of the player in other training activities and, along with likely gains in psychological factors such as confidence, translated into objective and subjective match-performance enhancements. In conclusion, individualized training adapted to the specific needs of each player could contribute to optimize player development and performance in an elite youth football academy setting.
